AD-A078  227 
UNCLASSIFIED 

|0F| 


PRINCETON  UNI V  NJ  DEPT  OF  STATISTICS  F/G  12/1 

CONSISTENT  ESTIMATION  OF  VARIANCE  PARAMETERS  FROM  MANY  SMALL  SA— ETC(U) 
OCT  79  N  P  JEWELL  *  6  M  RAAB  N00014-79-C-0322 

TR-159-SER-2  NL 


CONSISTENT JSTIMATION  OF  ^ARIANCE  PARAMETERS 
FROM  MANY  SMALL  SAMPLES  WITH  .DIFFERENT  MEANS 

-r  s  3 

_  _  by _ 

f  /  '}  Nicholas  P./Jewellf 

I  *  Orinrotnn  UaiwAiaci.fi/ 

'  *  nvc  ¥VfV  WffT  VVI  ■  < 


Gillian  M./Raab  : 
Medical  Computing *and 
Statistics  Unit 
University  of  Edinburgh 


!S? 


Technical  Report  No.  159,  Series  2 
Department  of  Statistics 
Pfincatnn  Llniyprs i  ty 


pported  ia  part  by  a  contract 
■flea  _pf  Naval  Research,  No. 

-0 322,  awarded  to  the  Depart- 
Tiatics,  Princeton  University 
New  Jersey. 


case 


for  each 


the  proportion  of  each  member  of  this  finite  set  tends  to  a  fixed 


,pN;  (*,o  j  and  then  Integrate  to  remove  the 


that  thetr  consequences  can  be  serious.  There  Is  no  formal  procedure 


(6)  converge?  In  probability  to 


consistently  mixed  as 


approaches  consistency  when  ♦  Is  approximately  a  true  conditional 


nlque  when  *  approximates  a  conditional  likelihood. 


SPROTT,  D.A.  (1973).  Marginal  and  conditional  sufficiency.  8 iomet’Uka,  6t,  599-606. 


REPORT  DOCUMENTATION  PAGE 


n  REPORT  NUMBER 


-,Are  I  READ  INSTRUCTIONS 

_ _ BEFORE  COMPLETING  FORM 

2.  GOVT  ACCESSION  NO.I  3.  RECIPIENT'S  CATAuOG  NUMBER 


Tech.  Report  #159, Series  2 


4  TITLE  (ond  Subttt/o) 

CONSISTENT  ESTIMATION  OF  VARIANCE  PARA¬ 
METERS  FROM  MANY  SMALL  SAMPLES  WITH 
DIFFERENT  MEANS 


I  5.  TYPE  OF  REPORT  *  PERIOO  COVERED 


Tech.  Report 


8.  PERFORMING  ORG.  REPORT  NUMBER 


7.  AuTHORCai 

Nicholas  P.  Jewell  and  Gillian  M.  Raab 


t.  contract  or  grant  numbers; 


N000  14-79 -C-0322 


».  performing  organization  name  and  aooress 

Department  of  Statistics 

Princeton  University 

Princeton,  N.  J.  08540 _ _ 

H.  CONTROLLING  OFFICE  NAME  ANO  AOORESS 

Office  of  Naval  Research  (Code  436) 
Arlington,  Virginia  22217 


10.  PROGRAM  ELEMENT  PROJECT,  TASK 
AREA  A  WORK  JNIT  NUMBERS 


12.  REPORT  DATE 

October  1979 

13.  NUMBER  OF  PAGES 


TT  MONITORING  AGENCY  NAME  A  AOORESSf/f  dltioront  from  Controlling  Ottico)  15.  SECURITY  CLASS,  (ot  thlo  roport) 

UNCLASSIFIED 

15«.  DECLASSIFICATION  DOWNGRADING 
SCHEDULE 


mT  DISTRIBUTION  STATEMENT  (ot  (hit  Roport) 


Approved  fopfublic  release;  distribution  unlimited. 


I  17.  DISTRIBUTION  STATEMENT  (ot  tho  abstract  ontorod  In  Block  20,  it  diltoront  from  Roport) 


79  12 


7  9 


18.  supplementary  notes 

Nicholas  Jewell  is  affiliated  with  the  Dept,  of  Statistics  at 
Princeton  University. 

Gillian  Raab  is  a  member  of  the  Medical  Computing  &  Stat.  Unit  of 

19.  KEY  ROROS  (Contlnuo  on  rmvoroo  oido  it  nocooomry  on  d  Idontl/y  by  block  numbor)  £|«|g  UniV.  Of  Edinburgh, 

20.Abstr ict: _ [Edinburgh,  Scotland _ 

Where  sets  of  observations  are  normally  distributed  with  variances  reLated  to  the  mean  or 
each  set,  the  mean  values  become  nuisance  parameters  when  we  wish  to  pool  information  about 
the  variances  from  a  large  number  of  sets  of  information.  This  paper  considers  the  problem 
of  obtaining  consistent  estimators  of  the  variance  parameters  where  no  assumptions  or  prior 
knowledge  are  available  about  the  mean  values.  When  the  variance  is  proportional  to  the 
square  of  the  mean  we  obtain  an  estimator  for  the  constant  of  proportionality  which  is  al  - 
ways  consistent,  by  a  marginal  likelihood  approach,  but  this  method  cannot  be  generalized 
to  other  variance  functions.  Integrated,  modified,  &  partial  conditional  likelihood  methods 
are  investigated  for  this  example  and  suggest  methods  for  the  general  example  when  the 
standard  deviation  is  small  compared  with  the  mean.  The  partial  conditional  likelihood 
method  may  be  a  useful  general  method  of  eliminating  nuisance  parameters  in  problems  where 
the  methods  proposed  by  Kalbfleisch  and  Sprott  (J970)  are  not  applicable.  ... 


DD  ,  :°:u73  1473  EOITION  OF  t  NOV  88  18  OBSOLETE 


S/N  01 02-LF-01 4-6601 


UNCLASSIFIED _ 

SECURITY  CLASSIFICATION  OF  TMIS  RAGE  |Bh«n  D«l« 


